ABSTRACT.--I examined the relative importance of factors influencing chick survival in manipulated and natural broods of Common Terns (Sterna hirundo). In nonmanipulated broods of three (modal brood size), egg mass decreased with laying order, siblings hatched asynchronously, and chick survival declined with hatching order. The ratio of a chick's mass to that of its siblings, at the time of brood completion, explained the greatest portion of variation in chick survival in these broods and in manipulated broods in which survival also varied with hatching order. Hatching order was an important component of mass ratio at brood completion. Egg mass did not influence survival in these brood types. In contrast, egg mass 
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[Auk, Vol. 111 quality) as they influenced chick survival in normal and experimentally manipulated broods, and to relate these effects to hypotheses explaining intraclutch variation in egg size and chick survival. 14 h (->66% of chicks) to 24 h after hatching. Only parents that laid three eggs were given synchronous broods. No deaths had occurred among chicks in asynchronous three-chick broods when first found on the day of hatching. ! created 20 "residual" broods of three chicks (n = 14) and two chicks (n = 6) in 1984 when normal broods were disrupted to form synchronous broods. These manipulated broods were similar to naturally occurring asynchronous threechick broods in several attributes (see Results). Lastly, in 18 three-egg clutches in 1984 ! removed the first or second egg or chick prior to hatching of the C-egg (Bollinger et al. 1990 ). In these broods, none of the variables ! tested significantly affected chick survival (see below), so they were included only when all chicks were combined. ! studied chicks hatching be- ! combined all chicks for analysis and also grouped chicks both by brood type (e.g. asynchronous threechick broods) and by "chick class" (i.e. by hatching order within a brood type). Synchronous chicks were treated as a single chick class to facilitate comparisons with chick classes in other brood types, as hatching intervals were minimized in these broods. Hatching order variables were omitted when synchronous chicks were included in analyses. Because egg variables were not recorded in 1985, hatching mass variables were substituted in 1985 for the corresponding egg mass variables.
METHODS
As with any variable-selection procedure, logisticregression analysis can erroneously omit variables from the final model due to stochastic variation and/ or experimental error, especially if they are highly correlated with variables selected for the model. To examine this possibility, ! looked at each independent variable that was highly correlated (i.e. P < 0.005) 
RESULTS
Three-egg clutches represented 70% and twoegg clutches 22% of all clutches (n = 313). Egg mass decreased as each egg was laid in both two-egg (paired t = 3.92, P < 0.001, n = 78 clutches) and three-egg clutches (n = 235), but differences were small. In three-egg clutches, C-eggs (oe = 20.4 _+ 1.6 g) averaged 4.2% less than A-eggs (21.3 _+ 1.6 g; paired t = 9.16, P < 0.001) and 3.3% less than B-eggs (21.1 + 1.4 g; t = 7.82, P < 0.001), whereas B-eggs averaged 0.9% less than A-eggs (t = 2.87, P = 0.005). Egg mass was correlated with hatching mass (Pear- Mass ratio, asynchrony, and parental quality.-When all chicks in 1984 were combined for logistic-regression analysis, variation in chick survival was best explained by mass ratio at brood completion (mass of a chick relative to that of its largest sibling at time of brood completion), the number of a chick's siblings that survived, and brood size, in that order (Table   3 ). When hatching order was included as a candidate variable by omitting synchronous chicks, hatching order, number of siblings surviving, and mass ratio were selected as the significant variables (Table 3) . In these models the probability of chick survival increased with increasing mass ratio and number of siblings surviving, decreasing brood size, and earlier hatching within the brood.
Similarly, in asynchronous three-chick broods (A-, B-, and C-chicks combined), variation in chick survival was best explained by mass ratio at brood completion and number of siblings surviving, in that order (Table 3) . When chick classes were examined separately, the number of siblings surviving was the only significant variable for A-or B-chicks, but both mass ratio and number of siblings surviving were important for C-chicks (Table 4) . Mass ratio was the only significant variable in residual broods (Table 3). However, hatching order may have been erroneously omitted as a significant variable in either of these brood types due to high correlations (r• > 0.79, P < 0.001) between mass ratio and hatching order. In contrast to these brood types, mass ratio did not influence survival in asynchronous two-chick or synchronous broods (see below). In two-chick broods, the number of siblings surviving, followed by laying order, were selected as the important variables (Table   3 ).
Univariate tests also showed that the mean mass ratio at brood completion was higher for chicks that survived than for those that died when all chicks in 1984 were combined (Table   5 ), for chicks in asynchronous three-chick and residual broods (Table 5) , and for C-chicks in asynchronous three-chick broods (Table 6 ). 
C-chicks in these broods, mass ratio was negatively correlated with hatching interval between the B-and C-chicks (r• = -0.44, P = 0.001, n = 50).
Egg mass.--In contrast to chicks in asynchronous three-chick and residual broods, egg mass and hatching mass significantly influenced survival in regressions involving synchronous chicks (Table 4) . Similarly, in asynchronous twochick broods, egg mass was important when A-chicks were considered separately (Table 4) .
In these models chick survival increased with increases in egg or hatching mass.
Univariate comparisons also showed that mean egg mass was higher for chicks that survived than for those that died when all chicks in 1984 were combined, and among chicks in synchronous broods and asynchronous twochick broods (Table 7) . However, egg mass did not differ between chicks that survived and those that died in asynchronous three-chick or residual broods, whether chicks were grouped by brood type or by chick class (Table 7) . Relationships among variables.--When I removed variation in length of the incubation period due to laying date, year (1983 or 1984), mass variable. Hatching order was selected first in logistic-regression analysis when I combined all chicks except synchronous chicks, for which differences in hatching order did not exist. In the latter brood type, mass ratio was least variable and was not important in chick survival. Mass ratio at brood completion, thus, was important in both brood types in which survival varied significantly with hatching order: asynchronous three-chick broods and manipulated, residual broods. Mass ratios were relatively low and variable in these brood types, and egg mass did not influence survival. In contrast, egg and/ or hatching mass (but not mass ratio) affected chick survival only in those brood types in which differences in hatching order did not exist (synchronous broods), or in which hatching order did not affect survival (asynchronous twochick broods; see below). In these brood types, egg mass may have influenced chick survival through effects on the mass, skeletal size, or condition of hatchlings (see Parsons 1970 , Bolton 1991), or by influencing growth rate.
Similarly, relative size at brood completion was a better predictor of survival in nonmanipulated, asynchronous Jackdaw (Corvus monedula) broods than was absolute size at brood completion, although these variables were equally important in manipulated, synchronous broods 
My results indicated that intraclutch varia-

